Introduction
Intensive development of medical sciences and information technology, and their cooperation offers new opportunities and sets course of action for complex healthcare and human life protection. With the development of equipment capabilities, the emergence of new sensors and advancement of information technology, the emergence of applications supporting life and health protection, ensuring both the healthcare and human protection against various threats, can be observed. Especially in an aging society a huge demand for this type of products and services is visible, and that niche in the market is still not filled. In this paper several existing systems of remote medical care are analyzed and a concept of the constructed system of own authorship is presented.
Description of existing systems of remote medical care
Besides the possibility to manage patients accounts and making video calls, it allows a preview of archived medical records of a selected patient. The data is presented in a graphic form, using charts.
Another part of the Mia system is the administrative interface, allowing the administrator to configure the whole system. The administrator of the system, beyond the possibility of adding new users, has the option to assign users to a particular group of diseases, for instance the account of a new user suffering from diabetes is allocated to the previously created group of people with this disease, so that call center staff is able to perform a simple search of users, depending on the "disease group".
Other notable systems, whose main task is to ensure safety and health of people within the sight of cameras belonging to the system, are systems similar to the Xe- 
General comparison of existing systems
Analyzing the description of the systems already present 
An outline of the constructed system of own authorship
Based on the presented descriptions of the systems available in the market and on the author's experiments and ideas, a design of a system that aims at eliminating the fundamental drawback of available systems -the lack of possibility of writing remote prescriptions -is presented below. The system is also to enable integration with a network of e-pharmacies, the brain-computer interface and available systems of location of a person within the building. The idea concerns the construction of a system facilitating communication of users with the medical personnel (Fig. 2) . It is targeted primarily to a group of elderly, sick and disabled people, requiring constant medical care.
The whole system is divided into two modules. The any patient, will be located in the medical center.
The user, with the use of his device, will be able to contact medical staff (as well as other users of the system), performing video and voice calls. All conversations carried out within the system will be peer-to-peer. By using SIP (Session Initiation Protocol) and STUN (Simple Traversal of UDP through NATs) servers direct connections will be established between the two clients. The record of measured medical parameters will be automatically archived in his personal electronic health record, remaining constantly accessible for both physician and patient. It will allow to diagnose and advise remotely in cases when direct consult is not always required (for instant patients with chronic diseases). Using the system, it will be possible to write electronic prescriptions, which will be implemented in an online pharmacy integrated with the system and medicines will be sent from there directly to the patient's door. Based on the data stored in electronic health records, the system will redirect users calls in an intelligent way, i.e. the user usually complaining about gastrointestinal problems, will be automatically connected with people on duty who are the most qualified in that subject. Medical centers equipped with the proposed systems will be able to connect to each other, so that patients of one of the centers, in the absence of doctors on duty, will be connected to another hub.
A very important element of the system will be its alarm module, independently intervening in case of the user's health or life endangerment. Its function will be to identify (by means of the installed cameras and a special bracelet or a band worn over the head of the patient) sudden, abnormal response of the body, such as fainting or falling, and to immediately send a signal to the medical center.
System operating within the patient's home
The system installed at the user's home (Fig. 3) 
System operating within a medical facility
The central system will perform two functions. The first one is the integration of subsystems installed in the patient's homes, whereas the second will be the integration with the hospital systems. Through the use of the HL7 bus the system will be integrated with systems such as RIS or HIS, of different vendors: Infinitt, Medavis, Gabos and many others. Thanks to the integration with the hospital systems, a fully functional electronic health record of each patient will be created. The subsystems installed in patients' homes will communicate with the superior system via WebService.
Integration with the brain-computer interface
Using the available interfaces between the human brain and a computer, it is possible to obtain information both about the intention of the person using the system -what will make it easier to control the system -and about a possible fainting -so the system is able to generate an alarm (Fig. 4 ).
An experiment was conducted in order to check the possibility of identification of patient's intention without the need for calibration of the device. The study was conducted on the Braintronics BV ISO-1000C amplifier with the arrangement of the electrodes on the scalp 10-20 [11] .
To register the evoked potential P300 it is sufficient to capture the signal coming from electrodes placed on the center of the skull [12] . People plugged to the interface have thought of doing a particular activity, whereas the system presented sequential stimuli in the form of words displayed on the screen, describing the different types of needs. Through the use of existence of P300 wave in the EEG signal after an expected stimulus occurrence [5, 6] and one of the methods of signal analysis (spectrum [7] , wavelet [8, 9, 10] ) as the output information a message is basing the principle of intention identification on the basis of P300 evoked potential, the device, without the need for calibration, is able to recognize the choice of one of the options presented with almost one hundred percent efficiency. n conducting our experiments, we achieve 90% efficiency.
By locating in the registered signal specific rhythm changes, the system is able to deduce that the person just lost consciousness (Fig 5) . Naturally, changes in the signal are different depending on the nature and causes of faint. For the purpose of constructed system the investigation was limited to the identification of fainting not resulting from changes of the neurological nature. Changes in the signal are described in works [2] . The use of advanced EEG signal analysis for the identification of faint, is to eliminate the need for a number of sensors and cameras installed within the building, which undoubtedly will improve the user's comfort. The use of BCI interface will greatly facilitate the cooperation of the described system with a paralyzed person, and its use is reduced to need for a band with sensors on the head. At this moment the only limitations appear to be those cases in which the band cannot be used, for example during bathing (but also video analysis face a similar problem -in their case it is also not All of the functionalities of the designed system focus on its basic assumption -to facilitate and speed up communication with medical staff. Despite the wide range of offered possibilities, the system remains simple and undemanding in operation, which will enable its widespread use.
Opportunities and future development directions of the designed system
The proposed system can be extended with automatic identification of diseases based on medical data collected in the system. Another direction of development may be to build a mobile system for recording users' medical data (integrated with mobile devices such as mobile phones).
the medical side with new modules and maintaining the simplicity of use.
